We study the L w -norm (2 < W < oo) of the discrepancy of a sequence of points in the unit cube relative to similar copies of a given convex polygon. In particular, we prove the rather surprising result that the estimates obtained have the same order of magnitude as the analogous question when the sequence of points is replaced by a set of points.
Introduction
Suppose that ^ is a distribution of N points in the unit torus where #5 denotes the cardinality of the set 5. We are interested in the discrepancy function
Dd&\ B(y)] = Z L [&\ B(y)] -Nn L (B(y)),
where fi L denotes the usual volume in U L . The case L = 1 is trivial. For L > 2, the following results are well known. [2] On irregularities of distribution III 229 THEOREM 1A. (Roth [6] (note that A(k, r, u) and A are similar to each other), and let
) Suppose that &> is a distribution of N points in U L . Then

I D L [&;B(y))\ 2 dy» L (logN)
We are interested in the discrepancy function
where \x K denotes the usual volume in U K [4] where =S M = {q 0 ,... , q^-i} for 1 < M < N. Theorem 3D follows easily. The proof of Theorem 2D is simpler.
The construction of the sequence q 0 , . . . , q^-i may be done in the same way as in Beck and Chen [2] . However, in view of further work, we follow the slightly different approach in Beck and Chen [3] .
Let h be a natural number, to be fixed later. where c is any non-negative integer satisfying c < 2
The construction of such a sequence involves ideas in combinatorics and poses no real difficulty. However, such a sequence alone is insufficient to give a proof of either Theorem 2B or Theorem 3B, let alone Theorems 2D and 3D. As in Beck and Chen [2, 3] , we appeal to tools in probability theory. A natural consequence of this is that our proof will not give any explicit description of the well-distributed sets in question. This is a common phenomenon in most upper bound proofs in irregularities of distribution.
We shall describe the combinatorial part of the argument in §3 and the probabilistic part of the argument in §4. (6) and let (7) We next partition U K into a sequence of 2 Kh smaller cubes
A combinatorial approach
where, for every y = I,..., K and every « = 0, 1 , . . . , 2 Kh -1, the interval /(/!, Fj(n)) is defined by (2H6). [7] LEMMA 1. Suppose that s is an integer satisfying 0 < s < h. Then for every integer n 0 , the set
is a cube of the form Using F, we can define a permutation q n (0 < n < 2 Kh ) of the q(c) as follows. For n = 0, 1, . . . ,2
Kh -1, let
Clearly q n e 5(n) for every n = 0, 1 , . 
Some probabilistic lemmas
As in Beck and Chen [2, 3] , we now use some elementary concepts and facts from probability theory (see, for example, Chung [5] ), and define a 'randomization' of the deterministic points q(c) = q ( c i , . . . , Since q n is uniformly distributed in S(n) for every n satisfying H2 Ks < n < (H + 1)2^, the result follows from the independence of n and q n .
Let y be a fixed compact and convex set in U K . For integers s and H satisfying 0 < i < h and 0 < H < 2 Kih~s) , consider the random set Note that E?j = 0 and |r?| < 1. We need the following analogue of Lemma 3 of Beck and Chen [2] .
[12] ) are also distinct. It follows that the random mappings and random points in (19u>) and (20m) for w = 1,... , W are independent, and the lemma follows.
where
Note that Lemma 6 in the case s = 1 is the special case M = 0 and j = k of Lemma 7.
PROOF OF LEMMA 7. Note first of all that M is a multiple of 2 KU~1) . By (12), (13) and (21) 
••• E
Consider any particular summand on the right-hand side of (29 It follows that the only non-zero contribution to the sum in (29) arises from terms of the form 
